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If (p(t) is continuous in the interval 0 < t < o, if lim (p(t) = a, and if This result was obtained in order to discuss the zeros of gp(t) in terms of those of the derivatives of f(x). The result has, however, an important interest in itself, since it enables us to invert the Laplace integral (1) under the conditions described in the theorem. We have, in fact, 18, 1932 tion in every finite interval and is such that (2) converges for some x sufficiently large. It is important to note that the absolute convergence of (2) is not required. The result obtained is the following:
These results form a most powerful tool for the solution of the type of problem considered by the author in an earlier paper.3 For example, consider Bernstein's theorem proved there. It states that if f(x) has its derivatives alternately positive and negative in the interval 0 < x < co, then f(x) can be represented in the form (2) with a(t) a non-decreasing function. This result could be predicted at once from (3). For under the assumed conditions on f(x) the integrand in (3) is positive so that the quantity in brackets is quite obviously an increasing function of t. Hence the limit a(t) will be non-decreasing if it exists. We are able to show further that the limit does exist and thus give an elementary proof of Bernstein's theorem involving no use of the moment problem. Further applications of the result are made to the determination of necessary and sufficient conditions for the representation of f(x) in the form (2) where a(t) is of prescribed form. The following theorems serve to sketch the theory.
THEOREM Both of these theorems can be made more general so as to obtain an expression for f(x) in an arbitrary interval.
By use of these theorems we can prove the following results. For earlier proofs of Theorem 7 and Theorem 8 reference may be made to the author's paper already cited.3 The proofs now obtained have distinct advantages over those given earlier in that they involve no reference to the moment problem.
